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(a;  btiidy  of  its  biological  function 
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(ej  tiie  preparation  of  inhihitors  of  particular  biosynthetic  steps  of  EF. 

Purification  of  EF  liy  affinity  chromatograpliy  was  niarkedly  improved  by  intro 
uucing  J^JL.unus  lectin  (specific  for  galactose)  column.  This  enabled  us  to 
obtain  more  reliable  ar.iino  acid  and  sugar  analysis  and  will  be  instrumental 
in  riore  auvanced  physical,  clieiaical  and  immunological  studies. 

..'c  have  ucvc  loped  a  radioimmunoassay  for  leishmaniasis  utilizing  purified  EF. 
Thu  assay  can  distinguish  between  Leishnvir.ia  strains  and  once  further  devel~ 
oped,  sliould  prove  most  valuable  for  tlie  diagnosis  of  the  disease. 

t-F  pluys  a  role  in  the  infective  process  of  Leislmtania .  We  have  now  shown 
that  surface  carbonyorate ,  related  to  £f,  plays  a  role  in  the  initial  attach 
Mui.t  of  Leishnania  promas t i gots  to  macrophages  -  a  stage  that  is  a  prelude 
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ceils. 


TAliLE  OF  CONTENTS 


-  3  - 


Page  No. 


1 . 

1  ntroduct iun 

1* 

2. 

Purification  of  EF 

k 

3. 

Chemical  Analysis  of  EF  Preparations 

k 

a)  Amino  Acid  Analysis  -  Table  1 

5 

b)  Monosaccharide  Analysis  *  Table  2 

6 

^4, 

Radioimmunoassay  (RtA)  for  the  Diagnosis  of 

Leishiaania 

6 

5. 

Surface  Carbohydrates  (Related  to  EF)  and  the 
binding  of  Leislimnnia  Prornastigotes  to  Macrophages 

10 

6. 

Conclusions 

11 

7. 

Proposals  for  Further  Research 

11 

8. 

Figures 

a)  ,  Figure  1 

12 

b)  Figure  2 

13 

c)  Figure  3 

d)  Figure  k 

15 

9. 

Literature  Cited 

16 

10. 

Glossary 

17 

11. 

Distribution  list 

17 

J 


\ 

\ 


-  It  - 


1  .  I  Cl  L^rodac  Cion 

txcrticU  Kactor  (LF)  is  a  carboliydrate-r icii  protein  excreted  by  different 
strains  of  Leislunania.  Our  first  annual  report  lias  demonstrated  ttie  pre¬ 
sence  of  very  lii<jh  galactose  content  in  LF,  a  property  that  could  be  shared 
also  by  tlie  surface  ca  rbony  d  ra  tes  of  the  parasite.  LF  nas  iiirnunolog  i  ca  1 
properties  similar  to  those  c-f  tlie  intact  parasite  and  may  play  a  role  in 
the  infective  process,  /^fter  it  was  shovjn  to  be  species-specific,  LF  became 
the  basis  for  serotyping  Li'ishmania  strains,  and  is  a  valuable  tool  in  diag¬ 
nostic,  demographic  and  ecological  studies  of  the  disease  (2).  The  diagnostic 
methodology,  however,  is  generally  insufficient  and  the  development  of  a 
reliable  rad  ioiiinunoassay  (KIa)  seems  most  valuable. 

2 .  Pur i fication  of  LF 

LF  is  produced  in  relatively  small  quantities  by  Leishmania  promast i gotes 
in  culture.  Purified  LF  was  required  for  (a)  RIA  development,  (b)  attach- 
i.ient  studies  and  (c)  chemical  and  physical  analysis.  More  advanced  chemical 
and  physical  studies  were  therefore  hampered  by  difficulties  to  scale  up  the 
isolation  of  LF  from  culture  media.  This  obstacle  is  now  more  successfully 
overcome  by  directing  additional  technical  help  to  this  issue. 

(i)  Isolation  and  phenol  extraction  -  L.  tropica  and  L.  donovani  promast i- 
gotes  were  cultivated  In  Lit  medium  supplemented  with  10%  foetal  calf 
serum  and  antibiotic  100  ny  streptomycin  and  100  p  penicillin  per  ml. 
Cultures  at  the  logar  i  thi.ii  c  phase  of  the  growth  were  centrifuged  7  min 
at  1i)00  xg .  The  supernatant  was  removed  and  concentrated  to  l/lO  the 
original  volume  and  dialyzed  for  3  days  against  distilled  water.  The 
dialyzate  v/as  concentrated  again  and  extracted  with  phenol.  The  aqueous 
phase  was  dialyzed  for  3  days  against  distilled  water  and  the  dialyzed 
concentrated  LF  was  fractionated  on  Sephadex  G-U)0  column.  The  frac¬ 
tions  containing  EF  as  detected  by  immunodiffusion  were  pooled,  concen¬ 
trated  by  freeze-drying  and  dialyzed  again  for  3  days  against  saline. 

This  procedure  representsa  refinement  of  that  described  in  the  first 
annual  report,  §lta. 

(ii)  Affinity  chromatography  (Picinus  lectin  column) 

In  a  typical  experiment,  16  mg  of  LF  (§2i)  were  applied  to  a  Ricinus 
lectin  column  (Agarose-Kicinus  couvnunis  Agglutinin  120,  1.1  mg  protein 
per  ml  resin,  7  cni.  long,  I  cm.  in  diameter).  The  column  was  first 
eluted  with  0.02  M  sodium  phosphate  buffer,  pll  7.0  (12  f rac t i ons) fol - 
lowed  by  a  siniilar  buffer  containing  'jO  p  M  galactose  (all  fractions 
contained  2.6  ml  per  fraction).  The  fractions  containing  LF  were  detec¬ 
ted  by  i  t.imunod  i  f  f  us  i  on  (fraction  II4-I6),  pooled,  dialized  against  water 
and  lyophylised  to  yield  purified  LF  (  2.0  mg)  possessing  b  x  increase 
in  the  specific  antigenic  activity. 

This  tfchhicjue  appears  to  be  fast  and  more  efficient  than  previous 
techniques  for  the  purification  of  EF. 


3.  Lh^iic^J  Analysis  of  EF  Preparations 


Amino  acid  analysis  and  monosaccharide  analysis  were  carried  out  on 


bjiii  Ks  (.1  LF  ,  purificu  by  affinity  ctiroMatoyrapby  (&2ii)  fo  1  1  ov.  i  iii_, 
oclJ  li /ti  1 1)  1  y  i  i  b  or  me  Liiaiiol  y  s  i  b  and  tr  ii.ictliy  1  s  i  1  i  1  at  ion  ,  rcbfiec  t  i  ve  1  y  . 


(d)  /viiifio  aci«j  analysis  -  tF  L13/  was  analyzed  following  acid  hydrolysis 
ubiny  ai.iino  acid  analyzer  (LKU  Model  3201).  See  Table  1  for  results. 

Table  1 

/^iiiino  acid  ana  lysis  o  f_  L  1  37 


Amino  acid 


Molar 


Relative 
number  of  amino 
acid  residues 


Lys i ne 

5.8 

1.65 

histidine 

3.16 

0.9 

Ary i n i ne 

2.83 

0.8 

Aspartic  acid 

7.213 

2.07 

Threon i ne 

22.39 

6.55 

be'  r  1  ne 

16.39 

'-.73 

Glycine 

9.57 

2.;3 

/^1  an  i  ne 

10.35 

2.95 

half  cystine 

13. 5A 

3. 86 

1  sol euc i ne 

3.51 

1 .0 

Lcuc i ne 

't.U 

1.18 

b  I  Jcosaiiii  ne 

i..76 

Gd lactosami ne 

1 .81 

lotal  not  including  glutan»ic  acid,  proline  and  liydroxyprol  i  ne  aniounting 
to  1 3-^lt^u  (not  separable  in  this  run). 

Ill  the  first  annual  report,  §5a,  we  have  conmiented  on  tlie  particular 
features  of  the  amino  acid  .jtuilysis.  here  we  find  some  deviations 
obviously  related  to  the  (ca. b  x)  purification  that  we  have  achieved, 
charac  ter  i  s  t  i  ca  1  1  y  ,  aromatic  ariino  acids  are  entirely  absent. 

(b)  carholiydrate  ana  lysis  -  Monosacciiar  i  de  components  of  EF  were 

determined  by  GLt  roTlovmng  nietlianolysi  s  and  t  r  ime  thy  1  s  i  1  i  1  a  t  i  on  (3). 


L- 


b 


Table  2 

Monosacchar i be  composition  of  various  EFs 


EF 

L137 

EF 

L52 

1 

1  1 

1 1 1 

c  ^ 

Su(ja  r 

re  1 .  to 

a 

mannose 

re  1 ,  to 

d 

mannose 

ret .  to 

a 

iitannose 

nmo  1 
mg 

rel .  to 

a 

mannose 

nmol 

mg 

Arab i nose 

0.1 

0.05 

8 

0.1 

<  0.1 

FucoSe 

1 . 1 

1  .6 

1 . 1 

170 

2.8 

0.61 

188 

3.1 

Xy 1 ose 

1 

1.3 

0.2 

29 

0.4 

0.1 

32 

0.5 

Mannose 

1 

1 

1 

154 

2.8 

1 

293 

5.3 

Galactose 

3.2 

4.2 

4.1 

628 

11.3 

2.2 

643 

11.6 

G 1 ucose 

Total  sugar 
Total  sugar 
by  Dubois 

2.6 

1.8 

0.8 

124 

2.2 

33 

28 

0.6 

169 

3 

37.3 

26 

^  AiiKaurit  relative  to  riannose  (Man  -  I.O). 


G I ucosai.ii ne  and  yo lactosamine  arc  presented  in  Table  1. 

A  larje  proportion  of  the  xylose  and  some  of  the  glucose  may  represent 
a  contaminant  eluted  from  the  affinity  column. 

Fucose ,  a  monosaccharide  frequently  present  at  the  non-reducing  end  of  glyco* 
proteini  and  g I ycopept i des  was  determined  here  for  the  first  time. 

The  proportion  of  arabinose  has  diminished  as  the  result  of  the  present 
purification. 


■i 


Galactose  rei. tains  the  most  abuiiuanl  neutral  sugar. 

M  i  crohete  royen  i  e  ty  ,  dei.ionstralcd  ,  for  instance,  by  the  increase  of  galactose/ 
mannose  ratio  if  tF  peaks  between  early  and  late  fractions  can  be  understood 
in  V  i  ev/  of  the  galactose  bindittg  pro|»erties  of  the  Ricinus  lectin  column  (the  j 

sequence  of  fractions  Lieng  1,11,111).  I 

Kad  i  o  i  i.ii.iunoassay  (KIA)  for  the  diagnosis  of  Leishmaniasis 

,, 

( a )  *Labe  1  i  ng  by  ^  1  l-/'Cet  i  c  Anhyur  i  de  |: 

LF  Llj/  partially  purified  by  phenol  extractions  and  followed  by  Sephadex  ! 


(.o  ■  ui.i  ' !  I  ,  ir;, !  t  (.Kj  i\i  jjl  1  y  i.iib  acc  ty  I  iL'ii  uin-ifc  Sc  iic)  1. 1  eii  ~  bd  ui'iai  HI  cor  id  i  I  i  on  b 

w-'|i‘t-Cu  ..  i  a.  i  !  ly  li  r  i.'iK  1 1  i  a  r  i  i.iiia  t  e  )  to  >  i  c  1  u  niijli  ••pci-ific  aclivity  Idbeleo 

tF.  'll  in,  ..  ..'a'.t  of  the  l.il.  1  prec  i  i>  i  t..i  tfd  .-.Itii  hoMoloyoub  rabbit  ariti- 
sc  ruM, /<■ ;  ^-1  n..  ^  lunii  c  1 1  rijina  1 1  u.  rapliy  (  52  i  i  )  'jciiaratcd  the  label  from  the 

i  I'li.iuiio  I L'.,  I  ^  a  I  .1  city.  I  has  ,  the  entity  Idtieled  I'lUbt  have  been  a  peptide 
'-Oi.iponenl  tinn  .  :  .a  to,  Out  'jep.iratile  f  rui  , ,  Lt  . 

^L',i  .abelim;  la,  '.aLicti.'be  ;  ^l  i  -  sodium  borotrtiate 

If  L  I  J  /  t  52  i  ,1  uas  lai.fieu  '  t  n.  non- reiJuc  i  ng  teriniiial  galactosyl 

'esieji.b  ijy  ttie  >,aloCloM  O'  ne.e  '.odium  borotritiate  technique  (^r).  A 
crude  sample  of  labeled  it  (I,  ’.POO  hM.)  was  added  to  a  carrier  £F  (  52  i  )  , 

12  mijJ  and  was  further  iui'iliei..  aftinity  chroi.ia  tography  (  §2  i  i  )  .  The 
eurificJ  Ll  coritained  b.pJb  tl'M. 

, .  '".Id.  u:  y '  Kj  ,  m J  '  ^  I  -  protein 

'll-,  1 1  ..  I  a  1 1  il  ac  ,  c  a  i ' ,  i  na  1  I  \  -  c  i  1  op-ed  in  parallel  to  the  labeling  p  ro- 

edjie--  di  scribed  in  ;',j  j  ,,;  y'lp  lias  the  advantage  of  using  harder 
adi.'.iiou  !^-^l  V-  .  ^n '  and  diveloped  faster  into  a  useful  KIA. 

tt  V  nil  1  pie  ,  tased  V.  i.  tin.  i  mi.  lily  of  antibody  to  lulid  phase  Coating 
.  '  .,lo,.e..]  ,,  piroti.m  An.  I  in.,,  was  used  as  previciusly  by  Avraham 

‘  .  1  i  te-.t  V..I'.  el  I  I  in  both  polysterene  tubes  (lOOnim  x  13i'-irn, 

..  .-.I  lain'  aec  v,i  I  I ..mp'lates  (Sterilin,  Lnyland).  Coating 

■  •  ,  II  ..a-  ill  IK  II,  iuIk  -  .'Id  -  iiroplates  either  treated  with  glutaral- 

I  .1  lit  I  untreatee,  il'  .aid  g  1  u  ta  ra  1  deliy  de  v/crc  diluted  in 

ill.  letter  -..iline  (1:1 .n  d,  and  dilutions  of  Sera  and  protein  A 

. .  1.  I  I.-  1 1, ,  .1  e  in  u  bs  c  oi  'i  t  a  i ,'  m  .  .  1  .p.  I  (le  t  a  1  calf  Serum,  1  he  a  s  sa  y  for 

.  i.’opjca  and  P.  o'.  .1,'. .  cf  was  as  follows:  1  (id  pi  of  tF  at 
itlciint  coiiccn  t  ra  t  i  t-.ris  ..lidco  to  the  ^jC  wells  of  microplateS, 

i.ii  ticatcd  OI  not  treated  -..ith  U.IA  g  I  ulara  1  dehyde .  After  24  hr 
I  Jittc-n.-nt  dilution^  ot  an i  se  i  ui..  wore  added.  After  another  24  hr 
:  -I  ,  tbc  unbound  antiboeic'j  .-ere  rei.ioved  and  100  ,jl  *  ^  I -p  ro  te  i  n  A 
I'lm.-Kiiny  autlut  bo  .  )00  coui  I L  s/i.i  i  n  were  added.  The  reaction  was  terminated 
I  ,  '1,1.  additirji.  of  20  ,il  ol  u.lii  Aaoll.  1  he  solution  from  eacti  well 
....  Wen  tinisfcrr.  .  to  pla-.tie  tubes  anu  tie  rad  i  oac  t  i  v  I  ty  measured. 

m  , 11  I ,  i  b,  I  u  ol  1  s  t  ud  i  c  s,  U  .  2  ml  td  1:10  dilutions  of  an  t  i  Sera  vie  re  mi  xed 
i  <.ii,,l  dil.itions  ol  il  j  I  a  lin.il  volume  of  U.2ml.  After  incubd" 

I  loi  !  .1  y.  I  In  at  j/  t  .i'lo  o.cinin.'it  at  ti  L,  the  adsorbed  sera  were 
.u:i.ic'.:  lu  [nc  ir  coalctl  micruplates  and  the  radiactivity  was  iiteasured. 

.  .Ill;  :  I  . m  -I  ■  -  t  i  .  .  i  I  i ,d  arc-  .j s  toll ows  : 

i  1  I  1  . 1  .  i  u  I  J ,  I  ,  •  !  I 

i  .  .,,,  oili . n  sefi  IKK.  ,  l-f  that  liad  been  purified  by  extrac- 

p'..-i,i,l  i.  Ill  .1.  b  /  Ip;  I  filtration  on  Sephadex  G-lOO  ( §2  i  ) 
',,111.1  til  1-'  ■  1 ,  i  I  ,ii .  I  a  tor  liitulifig  to  tubes  and  microplates  wells. 

1  ,  I  c  p,i  r  ,i  t  1 1  il,'..  obi.iineu  !.  /  either  precipitation  and  chroma- 

■  .miaiiy  ,oi  by  tlie  dissociation  of  irimune  complexes,  did  not  bind  to 
til.itc'S  iiio  showi.  !  I  lie  sai.ie  activity  with  antibody  as  untreated 


iilrul  L^.  It  dpptfdrs  ilidt  till'  absolute  duoutit  of  LF  couplet! 
i  iiie  pldte  Uepetids  essentially  on  tbe  level  of  purification  and  the 
nat  n  i  the  ined  i  ur.i  component  which  acts  as  a  carrier  rather 

I'uiri  I',  ,ii;K,juni  of  antigenic  determinants  of  the  EF. 

lie  tuneui  t r o  ,  i on  of  IF  useu  for  Coating  the  wells  was  0.6  to  1.2 
.  i/i'l.  I  mill,.  ’  c)0  1  f  f  u  s  1  ■  di  of  this  LF  with  homologous  antiserum  pro" 
iiuttU  uii  imiiu,  .  jii  .  I  late  at  a  maxiriuin  dilution  1:2.  Concentra- 

ii.iis  UAeoeu  1 .1.,  I  nl  increased  the  Strength  of  the  binding 

.  ,ii>,.,it  oifc^lii.vj  •  .u  .i-cificity  (Fig.l).  At  concentrations  less 
p  .u;  ,).  jg  mg/ml  ,  i:,..  ,  t  1  o„-.l  ies  were  detected.  Almost  no  differences 
u  i->  L I  111.  t  i  ui.  values  .  ip-  si  eii  witli  wells  coated  or  uncoated  with 
,  I  u  ;  I'd  I  deiiyUe 

e.  :  I  ICty  '■it  the  iss.ij 

ini','  n,  I  'I  of  antisera  wi  ti'  different  EFs  and  the  specificity 
;  !  iea(.lii,.n  is  given  in  Fig.  The  results  obtained  inclicateu 

iinii-;.  and  drui-b.  reacted  only  with  hornolo- 

■  uj  !l  .  ,'..iiig  to  tile  hi', her  concentration  of  rabbit  an  t  i -L .  dono- 

In,.,  as  i.edsureu  l;y  i  i.imuno -d  i  f  f  us  i  on  ,  higher  binding  was  observed 
In  inis  aiitiserui.i,  as  compared  with  anti-L.  tropica  serum  at 
,  r I e  spuno i ng  u i  I u  t i ons  . 

lin  t  ictses,  the  activity  obtained  with  the  heterologous  antiserum 
...is  all'll"  i  tne  Same  as  that  of  Control  norma)  rabbit  seruni.  With 
..ntiseta  liiluoted  at  I  '.l'j,  Ib-o  of  the  anti-L.  donovatti  were  bound  to 
.  .  (p  /’iPa  LF  ,  32.,  of  anti-b.  tropica  antibodies  were  bound  to  L. 

..  I  n/i.  LF  and  12. be  to  I L of  normal  rabbit  antibodies  were  bound 
.  I /ii  -  spec  i  f  i  ca  I  I  y  to  L.  loriovani  and  L.  tropica  EF  respectively. 

"  ,  1  i _l.  I  on  s  tudy 

•s  injiLdteii  111  fig.  3,  the  reaction  of  both  antl-L.  donovani  and 
ifili-i,.  tropics  Sera  oould  be  completely  inhibited  by  pre  i  ncubat  ion 
ii.li  homcj  I  ouous  LF.  juO  t.g  of  1-.  donovani  and  L.  tropica  LF  were 
julfiuieni  to  block  all  the  aiiti-LF  antibodies  present  in  1  ml  of 
loiiin  I  ogcius  an  l  i  se  ruiii . 

I.  ■  e  t  e  c  t  ion  ut  aiiti-LF  antibodies  in  mice  and  humans  suffering  f  roin 
,.11  ta ncous  leishiiiarii as  i^ 

•i.ti-LF  activity  in  ser.,  frot.i  liumans  infected  witli  L.  tropica  major 
is  sliown  in  Taole  3-  Of  /  sera  examined  from  patients  with  active 
i-utaneous  I  e  i  stiiuan  i  as  i  s  ,  6  (62'-,.)  sliowed  maximum  activity  of  1.^  to 
.  .2Li  times  tiiglier  tli.in  norinal  unitifected  control. 

jcruiii  col  listed  from  uulh/c  mice  ^tU  days  after  infection  witli  L. 

,  j;  1  ('ll  .  i-.is  u  I  so  assa'/cd  for  anli-tF  antibodies.  Tliese  mice 
'll  ■  ■  ,  we  I  I -devc  loped  lesions  and  parasites  were  detected  in  botli, 

i‘  lision  and  in  Llieir  spleens.  The  anti-LF  antibody  activity 

i.licted  in  these  ss  r  u  ■.-.'js  as  liigli  as  times  tiiat  of  a  normal 

I ,' 'll  -  i  n  t  L  o  t  eii  mouse  ssi'um. 


JO 


The  i  mriuno  I  o<j  i  ca  1  specificity  of  leishmanial  excreteo  factors, 

>ind  their  separation  frotii  other  leishmanial  aritigens  and  contaminating 
iiediura  components  were  used  to  provide  a  more  sensitive  rueans  of 
detecting  and  measuring  the  antibody  response  to  1 e i siiman i a  I  infec¬ 
tion.  The  results  obtained  indicated  that  the  use  of  leisJimanial  LF 
for  RI/\  will  prove  valuable  in  tl>e  diagnosis  of  1  e  i  siiman  i  as  i  s  . 

The  test  is  specific  and  sensitive.  Undoubtedly,  experience  will 
lead  to  mouification  and  refinement  of  the  technique  according  to 
its  specific  applicition.  However,  sufficient  details  have  been  pre¬ 
sented  to  enable  its  use  witli  regard  to  the  detection  of  cutaneous 
leishmaniasis  and  quantitative  measurei.ient  of  EF  levels. 


Surface  Carbohydrate  (Related  to  EF)  and  the  binding  of  Leishmania  Promasti- 
gu t e s  to  Macr opiiages 

It  is  known  that  liver  and  peritoneal  macrophages  have  specific  galactose- 
i  nc  i  ru,  receptors  (  hepatic  binding  protein,  IlliP)  wliich  are  able  to  bind  neur- 
li  I  i  II  i  duse- 1  rea  ted  cells  where  galactose  is  tite  non-reducing  sugar  as  a  prelude 
lo  the  it  eaiabolisi.  (b) .  It  was  demonstrated  recently,  however,  that  the 
.alactose  or  the  W-acety I -ga I ac tosami ne  specificity  of  HBP  is  not  high  and 
additional  1  iionosaccfiar  i  des  (e.g.  glucose)  can  compete,  thougl)  less  favourably, 
for  hbP  binding  (6a). 

Hie  first  annual  report,  i()b,  has  described  the  presence  of  a  high  galactose 
content  in  EF,  a  finding  that  was  further  supported  by  our  current  analyses, 
■jin.  In  addition,  we  have  demonstrated  that  pro/nast  i  gotes  of  both  L. 
trupicd  and  L.  donovani  are  agglutinated  by  low  concentrations  of  peanut 
lectin  and  Kicinus  lectin  and  that  dissociation  is  readily  achieved  by  the 
audition  of  galactose.  This  indicates  the  presence  of  oligosaccharides 
-possessing  terminal  non-reducing  galactose  as  a  partial  structure  of  the 
,  fo!  .ast  i'jote  surface  (first  annual  report  §2a  and  current  results  con¬ 
fer  i,  lug  Klclnuij  lectin). 

•t  piupuse  that  the  host  cell  (macrophage)  membrane  might  contain  a  gal- 
.11.  lose-l.  i  nd  i  ng  receptor,  possibly  the  we  1 1 -documented  hepatic  binding 
i.ri.iiin  (libP),  capal-lc  of  binding  either  the  parasite  or  EF.  Leislimania 
lay  thus  be  attached  initially  to  the  i.iacrophage  via  sucli  a  galactose- 
I  ill. ling  site  and  be  subsequently  engulfed  by  the  macrophage. 


utlaeliiiient  study  of  promas  t  i  gotes  to  macrophages,  the  culture  system 
ot  iitindi.iaii  S  bpira  (/)  was  adai)tcd.  Peritoneal  exudate  cells  (PEC), mostly 
au I opiiages  rom  C3H  mice  were  harvested  S  days  after  I.P.  stimulation 
with  2  ml  ih i og I yco I  a te .  On  the  day  of  harvest,  the  cells  were  collected 
in  Huvwy's  mud  i  uiii  containing  6  units  of  heparin,  100  pg  s  t  rep  toniyc  i  n  and 
I'ju  units  (.enicillin  [icr  ml.  The  cell  conceritrat  ion  was  brought  to  x 
lu-  cuIIs/imI  and  1  ml  v/as  plated  into  each  well  of  the  24  v;e  I  I  s  microplate. 
..i-tnie  adding  the  I  tC ,  12  mi.i  diameter  sterile  coverslips  were  placed  in 
eoel  I  ./ell. 
dir,  the  med 

S-Uf  1C  Ct  I  I  T  d  I  i 

(iibSi'/'J  v/tjb 


24  hours  after  incubation  at  37'^C  in  an  atmosphere  of  5%  CO2  in 
i  111  i  wds  changed,  removed,  and  200  pi  of  the  sugar  in  the  desired 
made  in  Hank's  balanced  salt  solution  containing  Ik;  albumin 
<jdded.  After  13  min  at  37*^t,  the  sugar  was  replaced  with  400  ml 


-  n  - 


of  the  iciiiie  suyar,  at  tite  sane  concentration  containing  2  x  10^  washed  pro- 
mastigotes.  After  a  furtlier  10  inin  at  37  C,  the  PtC  were  washed  5  tines  with 
phosphate  buffer,  fixed  and  stained  vn  th  Giemsa.  Following  counting,  tiie 
parasite  attacfment  index  (PAI),  (§10)  was  calculated. 

Figure  k  shows  that  different  sugars  (  at  0.3  "  0.5  M)  inhibit  the  attachment 
of  promast i gotes  to  macropliayes .  Lactose  ,  Gal (I-*-  l<)Glc_,  being  the  most 
efficient.  Lower  concentri lions  of  sugars  promote  attachment  while  1  M  and 
liiylier  concentrations  are  toxic  to  host  (macrophage)  cells.  Apart  from 
standard  error  possible  (Ca.  lOl’,),  tl>e  effect  of  lower  saccliaride  concentrations 
i.iay  be  due  to  additional  suyar  nutrient.  Sugars  at  concentrations  of  0.5  M 
are  non-toxic  to  both  promas t i go tes  and  macrophages.  Following  the  addition  of 
0.5  M  saccharide  and  incubation  as  described,  the  cells  are  washed  and  give 
norma  I  infective  rates. 


6.  Conclusions 


In  our  first  report  (§7)  we  have  proposed  titat  surface  carbohydrate  may  play 
a  role  in  the  binding  of  Leislunania  promas t 1 gotes  to  macrophages.  Our  current 
experiments  (§5)  support  this  hypothesis.  Thus,  Leishmania,  an  i n trace  1 1 u lar 
obligatory  parasite,  appears  to  use  a  cellular  mechanism  designed  inter  alea 
to  remove  damaged  cells  from  blood  circulation  (6)  as  a  vehicle  to  enter  host 
cells.  Once  inside,  the  LF  produced  has  a  protective  function,  being  inhibi¬ 
tory  to  the  host's  lysosomal  enzymes  (8). 

Our  analytical  results  (§3)  already  suggest  galacto  derivatives  as  possible 
biosynthetic  inhibitors  of  LF.  As  soon  as  n^re  advanced  structural  results 
are  available  and  larger  structural  elements  become  known,  and  in  view  of  our 
original  research  proposal,  one  will  be  in  a  better  position  as  far  as  the 
design  of  such  inhibitors  is  concerned. 

A  iiKJSt  important  outcome  of  our  work  is  a  specific  rad i oi i.i.iunoassay  for 
Ltfiahmaiiia  (§'ic).  Effort  is  to  be  dedicated  to  the  standardization  of  the 
iietliod  -  to  make  it  diagnostically  useful.  Additionally,  the  scope  of  the 
iietliod  bliould  be  widened  to  more  acute  types  of  Leishmania. 


1.  Proposals  for  Further  Kesearch  (detailed  proposal  submitted  along  with  this 

report) 

(i)  Purification  and  structural  work  on  EF .  Here  we  will  be  employing  the 
affinity  chromatography  purification  (§2ii). 

(ii)  Kad  ioimJ.iunoassay  (KIA)  for  Leislanania.  Standardization  of  the  method. 
Application  to  huiuan  and  animal  cases. 

(iii)  biological  role  of  EF.  Use  of  labeled  EF  (§i<a  and  ^b)  to  localize  EF. 
Pole  of  IF  in  "conditioning". 

(iv)  Immunogen i c i ty  of  EF.  Use  of  MOP,  mycolic  acid  etc.  to  make  EF 
i mmunogen i c  . 

(v)  Inhibitors.  based  on  strucutral  features  of  EF,  itihibitors  to  its 
biosynthesis  will  be  designed. 


The  effect  of  different  concentrations  of  coating 
L. tropica  EF  on  the  binding  of  antibodies  from 
homologous  antiserum  at  dilution  1:25.  The  EP 
showed  a  precipitating  line  with  whole  antiserum 
at 


25  100  400  1600 

EFC/jg/ml] 


ONIQNia  % 
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Binding  of  □  rabbit  anti  L. tropica  antiserum, 
□  rabbit  anti  L. donovani  antiserum  and 
■  normal  rabbit  serum  to  plates  coated  with 
L. donovani  or  L. tropica  EF. 


i:io  i;25  1:50  1:100  i;250  i;4oo  1:000 
SERUM  DILUTIONS 
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Fiff.  3  Effect  of  absorption  of  anti  L. tropica  and  anti 

L. donovoni  antiservun  with  homologous  and  heterologous 
£F.  •  -Anti  L. tropica  absorbed  to  homologous  £F} 

A  -Anti.  L.  donovani  absorbed  to  homologous  £F. 

The  inhibition  is  calculated  by  dividing  the 
antiserum  absorbed  to  homologous  EF  by  the  same 
antiserum  absorbed  to  heterologous  £F. 


100 


_J _ I _ I _ I _ I 

1000  500  250  125  62.5 
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,  A  The  effect  of  sugars  at  different  concentrations  on  the  parasite 
attaciii-ient  index  (PAl)  of  L.  tropica  (L  137  )  to  C3H  mouse 
macrophages . 

•  -  Lactose;  O  '  Gi  ucose;  3  -  Methyl  a-D-galactopyranoside; 

□  -  Metiiyl  B -d-yalactopyranoside*  A-  Raffinose;  A"  Methyl- 
u -U-mannopy ranos i de ;  ^ -D-arab i nose 
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£F  Factor  excreted  by  Leishmania  (Excreted  Factor).  £F  preparations 

are  designated  with  digits  indicating  the  leishmanial  source. 

Leishmanial  strains 

LI  37  Leishmania  tropica  LRC  LI  37 

L52  Leishmania  danovani  LRC  L52 

These  strains  were  obtained  from  the  WHO  Leishmania  Reference  Centre 
collection  maintained  in  the  Department  of  Protozoology  In  Jerusalem. 

PNA  peanut  lectin 

R I A  radioimmunoassay 

PA  I  parasite  attachement  index  ■ 

^  ^  inn 

exp  X  exp  X  100 

a  b 

cont  X  cont 

a  “  percent  of  host  cells  where  attachment  is  apparent.  AOO 
host  cells  were  counted. 

b  >=  average  no.  of  attached  promast igotes  per  cell.  100  cells 
with  attached  promast igotes  were  counted. 

(I)  Figures  related  to  attachment  represent  a  proportion  of  already 
engulphed  promast igotes . 

(ii)  Saccha’"; des  were  included  in  experiments  and  avoided  in  controls. 
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